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ABSTRACT
There is a dearth of evidence focusing on student preferences for computer-based testing versus 
testing via student response systems for summative assessment in undergraduate education. 
This quantitative study compared the preference and acceptability of computer-based test-
ing and a student response system for completing multiple choice questions in undergraduate 
nursing education. After using both computer-based testing and a student response system to 
complete multiple choice questions, 192 first year undergraduate nursing students rated their 
preferences and attitudes towards using computer-based testing and a student response system. 
Results indicated that seventy four percent felt the student response system was easy to use. 
Fifty six percent felt the student response system took more time than the computer-based test-
ing to become familiar with. Sixty Percent felt computer-based testing was more users friendly. 
Seventy Percent of students would prefer to take a multiple choice question summative exam 
via computer-based testing, although Fifty percent would be happy to take using student re-
sponse system. Results are useful for undergraduate educators in relation to student’s prefer-
ence for using computer-based testing or student response system to undertake a summative 
multiple choice question exam.
KEYWORDS: Computer-based testing; Student response system; Summative assessment; Un-
dergraduate nursing education. 
INTRODUCTION
Student response systems, sometime known as ‘class response systems’ or ‘clickers’ have been 
used in education for over 35 years.1 Indeed in terms of health care education authors have re-
ported their usefulness in nursing2 dentistry3 radiology4 and medicine.5 In a University setting, 
they have been used with a variety of learners, from undergraduate to postgraduate students. 
Nonetheless, it has been noted that the majority of the existing literature in relation to their 
utility is anecdotal and there remains a clear need for rigorous exploration on the use of this 
technology.6 This is particularly true for the role of student response systems in summative as-
sessments. 
 From the literature the advantages of using student response systems in teaching have 
been delineated.7 It has received a positive review from students and enhanced their learner 
engagement and participation.8 Within nursing education, student response systems have been 
shown to: increase classroom engagement1; provide more effective and efficient nurse educa-
tion8; and students themselves have highlighting that they help to improve acquisition and 
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retention of knowledge.9 However, while positives have been 
described, there are limitations to using a student response sys-
tem which have also been noted. These include the fact that the 
corresponding receiver must be connected to and recognised by 
the computer prior to the software being started, otherwise re-
sponses will not be collected. Additionally, there must be techni-
cal familiarisation with the system to ensure there is minimal 
distraction from the course of study.10
BACKGROUND
This is the first year that a novel module on Evidence Based 
Nursing (EBN1) has run in the current undergraduate nursing 
education curriculum within the recruiting University. What 
brought the authors to this topic was the need to select a useful 
format to conduct summative assessment. In this instance this 
refers to the summative year 1 EBN1 computer-based testing of 
a multiple choice question exam for undergraduate nurses (ap-
proximately 450 per year). The students are divided over two 
intakes per year, approximately 350 in October (including adult, 
children, mental health and learning disability specialism) and 
approximately 100 in February (adult specialism only). In some 
cases, due to the lack of a computer suite to accommodate the 
larger student numbers, all students cannot take a multiple choice 
question exam at one time and half must wait in a holding room 
until a computer is available, meaning the time is doubled for the 
exam. Module coordinators (JR and CL) sought an alternative, 
but prior to uptake recognised the importance of testing such a 
system as student response system. To this end they conducted 
two formative assessments (one using computer-based testing 
and one using a student response systems) and evaluated prefer-
ences for both from the students. The role of using student re-
sponse systems to improve active teaching and learning and for 
formative assessments is well documented.1,8-12 However, using 
student response systems for summative assessment is sparsely 
reported within the literature13 and there is a dearth of evidence 
on student preferences for computer-based testing versus student 
response systems for summative assessment.
Student Response Systems
Student response systems are small hand-held devises that can 
be used either anonymously or a student can authenticate them-
selves by entering usually their student/exam number, to collect 
individual responses for exam purposes. They allow students to 
answer questions in real time.14 A Universal Serial Bus (USB) 
radio based receiver attached to a classroom computer collects 
all data including the responses provided. The benefit of engag-
ing students with student response systems in teaching has pre-
viously been discussed.1,8-12 However this paper will focus on 
student’s preferences for using student response systems, com-
pared to computer-based testing, in summative examinations. 
Computer-based Testing
Computer-based Testing is conducted within the recruitment site 
through a University student homepage. The assessment is ac-
cessed through the module homepage from within the Univer-
sity virtual learning environment. This multiple choice question 
assessment is scheduled for each individual student and is only 
available for completion during a predefined time period. Stu-
dents are required to attend a University computer suite, log into 
their student account and complete the multiple choice questions 
assessment in an exam invigilated environment.
METHODOLOGY
This study is based on quantitative data collection and analysis.
Participants
During the academic year of 2014-2015, the EBN1 module was 
conducted in year 1 of the undergraduate nursing degree pro-
gramme at a School of Nursing and Midwifery, taught in a large 
University within the United Kingdom. Data for this study was 
gathered from the October 2014 intake of students (n=324).This 
intake comprises adult, children, learning disability and men-
tal health nursing students. The module comprised lectures, an 
online e-resource and small group tutorials. The module coor-
dinators (JR and CL) standardised all teaching material for the 
small group tutorials to ensure all groups covered the same ma-
terial in an identical fashion. At the end of phase 1 (November 
2014) we asked students to complete a set of formative mul-
tiple choice questions via computer-based testing. At the end of 
Phase 2 (February 2015) we asked students to completed a set 
of formative multiple choice questions via a student response 
systems. Following the formative assessment completed by the 
student response system at the end of Phase 2, we asked students 
their opinion and preferences of computer-based testing and 
the student response systems (Table 1 presents the statements 
asked). All data was analysed using descriptive statistics. Prior 
to conducting this study, ethical permission to conduct this work 
was gained from The School Research Ethics Committee of the 
School of Nursing and Midwifery, within the recruiting Univer-
sity.
Computer-based Testing
Students accessed the multiple choice questions via Question 
Mark software on their chosen computer (home or university) at 
a time convenient to them. Immediate feedback was given to all 
students on completion of the formative assessment.
Student Response System
Students were located in a lecture theatre and given a student 
response systems (Turning Point NXT) handset and paper copy 
of the multiple choice questions which they worked though indi-
vidually using self-paced polling. 
Evaluation
In planning the evaluation the aim was to explore the more con-
venient and user friendly option for students when undertaking 
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a multiple choice question exam. We asked 6 questions based 
on this to all students in the October 2014 intake. The questions 
were on: ease of use; format of delivery of question; preference 
for use in a multiple choice question exam; user friendliness; and 
time to become familiar with technology.
RESULTS
Of the October 2014 intake of undergraduate nursing students 
(n=328), 210 students signed into actively participate in the 
evaluation. Participants who answered the questions asked 
ranged from 192- 157. Table 1 below details the questions asked, 
answer choices provided and the number of participates who re-
sponded.
 In assessing the ease of use of the student response sys-
tem handset (Question 1, respondents=187) 74% of respondents 
either strongly agreed (37%) or agreed (37%) that the handset 
was easy to use (12% undecided) with only a minority disagree-
ing (8%) and strongly disagreeing (5%). The format of the ques-
tion when using the student response system is that the questions 
are provided on written sheet and the students’ works thought 
the questions at their own pace (self-paced polling). On asking if 
this format enabled students to engage with the multiple choice 
questions (question 2, respondents=182) the majority of respon-
dents felt it did, with 27% strongly agreeing and 32% agreeing. 
21% of respondents were undecided with 20% disagreed that 
the format enabled them to engage with the questions (9% dis-
agreeing and 11% strongly disagreeing). On asking the students 
which mode takes more time to become familiar with (question 
3, respondents=157) the majority of students who answered 
(56%) felt the student response system took more time or both 
the student response system and computer-based testing system 
took the same time to become familiar with (33%), with only 
11% answering that the computer-based testing system took 
more time for them to become familiar with. On asking if the 
student response system or computer-based testing system was 
more user friendly (question 4, respondents=190) 60% of those 
who responded felt the computer-based testing system was more 
user friendly. 27% preferred the student response system with 
13% having no preference for either system. In relation to this 
study, we were particularly interested in the possibility of us-
ing the student response system for future summative multiple 
choice question examinations. We therefore asked students if 
they would prefer to take a multiple choice question exam using 
computer-based testing or student response system (question 5, 
respondents=174). 70% of those who responded stipulated they 
would prefer to take via computer-based testing, with 30% pre-
ferring to take via student response system. Nonetheless, 50% of 
students would have been happy to take a multiple choice ques-
tion exam using the student response system (question 6, respon-
dents=192) with 28% strongly agreeing, 22% agreeing. 30% of 
those who responded disagreed (14% disagree, 16% strongly 
disagreeing) and would not have been happy to use the student 
response system to complete a multiple choice questions, with 
20% of respondents undecided.
DISCUSSION
In this article, the authors examine the preferences of year 1 
undergraduate student nurses in using computer-based testing 
and a student response system for multiple choice question ex-
Question Answers Number of Responses
1. The SRS was easy to use
Strongly agree – 37%
Agree – 38%
Undecided  – 12%
Disagree – 8%
Strongly disagree – 5%
187
2. The format of the questions in the SRS 
assessment enabled me to engage with 
the questions
Strongly agree – 26%
Agree – 32%
Undecided  – 22%
Disagree – 9%
Strongly disagree – 11%
182
 3. Which takes more time to become 
familiar with?
Student response system – 56%
Computer based testing – 11%
Both take the same time to become 
familiar with – 33%
157
4. Which is more user friendly?
Student response system – 27%
Computer based testing – 60%
No preference – 13%
190
5. If you were to take an MCQ summative 
exam, which mode would you prefer to 
use?
Student response system – 30%
Computer based testing – 70% 174
6. I would be happy to use the SRS in an 
exam setting
Strongly agree – 28%
Agree – 22%
Undecided  – 20%
Disagree – 14%
Strongly disagree – 16%
192
Table 1: CBT/SRS Evaluation questions and responses.
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aminations. This study has limitations and it is important that 
the findings are viewed in light of these. The study is limited 
to only one group of students. Furthermore, while there were 
over 300 students within this group, those who responded to 
questions for this evaluation ranged from 157-192. Thus, find-
ings may not be representative of the whole cohort. Nonethe-
less, this study is novel as it has exposed the same groups of 
students to multiple choice question formative examinations via 
both computer-based testing and a student response system and 
explored preferences for mode of examination. The role of using 
student response system in formative assessments is well docu-
mented1,8-12 but there is a paucity of literature currently available 
examining student preferences for computer-based testing ver-
sus student response systems for summative assessment.
 The student response system is a relatively new system 
within the University and was never used within EBN1 prior 
to asking students to undertake the formative multiple choice 
questions. Thus, student’s familiarisation with this system, 
as opposed to computer-based testing which is used regularly 
throughout the module, is expected to be much lower. It would 
therefore be worthwhile integrating the student response system 
into lectures and tutorials to engage the students with the system 
and increase familiarisation with it and repeat the evaluation. 
Indeed the value of integrating such methods of active learn-
ing into education has been previously documented.1,11,15 The 
authors intend to do this with the future intakes of students. 
 The availability of a single computer suite, which is 
sufficiently large to house over 300 students who need computer 
access for a multiple choice question examination, is a major 
factor in choosing a student response system or computer-based 
testing for a summative assessment. In an already busy Universi-
ty examination fortnight at the end of each year, the availability 
of such a room is not always met. Indeed, for previous multiple 
choice question exams half of the intake of students have sat an 
multiple choice question exam with the other half in a ‘holding 
room’ so that they cannot discuss the test with those who have 
taken it, until the first half have completed. For the second half 
of students this means the exam period takes twice as long and 
they must wait in exam conditions for half to complete the exam 
prior to them sitting the exam. Considering a multiple choice 
question exam can be conducted with a student response system 
in any classroom which can invigilate 300 students, is a ma-
jor advantage to both students and invigilating staff’s time and 
could make optimal use of University resources. In relation to 
using computer-based testing or a student response system as 
opposed to paper testing for multiple choice questions there are 
two main advantages. Firstly, the tests are marked automatically 
with both computer-based testing and student response systems 
as opposed to being marked by hand by academic staff or hand 
fed into a machine readable answer sheet. Secondly within a 
University setting, old tests cannot simply be thrown away, if 
the multiple choice question exams was paper based this would 
mean the storage and then disposal of copious answer sheets. By 
delivering a multiple choice question test either by computer-
based testing or a student response system, it eliminates this ex-
pense.
CONCLUSIONS
This study has used quantitative methods to compare the prefer-
ence and acceptability of computer-based testing and a student 
response system for completing multiple choice questions in un-
dergraduate nursing education. Study findings indicated that the 
student response system was easy to use but took more time than 
the computer-based testing to become familiar with. The major-
ity of students indicated they would prefer to take a multiple 
choice question summative exam via computer-based testing, 
although half of those surveyed would be happy to take using a 
student response system. 
 Technology is a fast and evolving medium in higher ed-
ucation and educators must investigate the pedagogical value of 
new development to establish their usefulness for undergraduate 
education. The integration of regular student response systems 
usage into lectures alongside current computer-based learning 
activities is needed to ensure students are familiar with both 
forms of equipment. After this, further research is needed to as-
certain which mode is more acceptable to students for a multiple 
choice question examination. The accessibility, convenience and 
implication for University resources, particularly examination 
timetabling, that could come from using the student response 
system for examination purposes underscores the importance of 
such work. Nevertheless research must demonstrate students’ re-
ceptiveness and acceptability of using a student response system 
prior to it being implemented.
CONFLICTS OF INTEREST: None to declare.
CONSENT STATEMENT
The authors obtain written informed consent from the partici-
pants for submission of this manuscript for publication
ETHICAL APPROVAL STATEMENT
Prior to conducting this study, ethical permission to conduct this 
work was gained from The School Research Ethics Committee 
of the School of Nursing and Midwifery, within the recruiting 
University.
REFERENCES
1. Patterson B, Kilpatrick J, Woebkenberg E. Evidence for 
teaching practice: The impact of clickers in a large classroom 
environment. Nurse Educ Today. 2010; 30(7); 603-607. doi: 
10.1016/j.nedt.2009.12.008
2. Fernandez-Alemán JL, Garcia AB, Montesinos MJ, Jimenez 
JJ. Examining the benefits of learning based on an audience 
response system when confronting emergency situations. 
Comput Inform Nurs. 2014; 32(5): 207-213. doi: 10.1097/
CIN.0000000000000053
pediatrics and neonatal nursing
Open Journal
http://dx.doi.org/10.17140/PNNOJ-3-119
Pediatr Neonatal Nurs Open J
ISSN 2377-1569
Page 14
3. Satheesh KM, Saylor-Boles CD, Rapley JW, Liu Y, Gadbury-
Amyot CC. Student evaluation of clickers in a combined dental 
and dental hygiene periodontology course. J Den Educ. 2013; 
77(10): 1321-1329. Web site. http://www.jdentaled.org/con-
tent/77/10/1321.long. Accessed May 9 2006
4. Millor M, Etxano J, Slon P, et al. Use of remote response de-
vices: an effective interactive method in the long- term learning. 
Eur Radiol. 2015; 25(3): 894-900. doi: 10.1007/s00330-014-
3468-3 
5. Tregonning AM, Doherty DA, Hornbuckle J, Dickin-
son JE. The audience response system and knowledge gain: 
a prospective study. Med Teach. 2012; 34: e269-e274. doi: 
10.3109/0142159X.2012.660218
 
6. Fies C, Marshall J. Classroom Response Systems: A Review 
of the Literature. J Sci Educ Technol. 2006; 15(1): 101-109. doi: 
10.1007/s10956-006-0360-1
7. Carroll JA, Rodgers J, Sankupellay M, Newcomb M, Cook 
R. Systematic evaluation of Go SoapBox in tertiary education: 
a student response system for improving learning experiences 
and outcomes. In INTED2014 Proceedings, IATED. Valencia, 
Spain; (2014). Available at: http://eprints.qut.edu.au/67262/
8. De Gagne JC. The impact of clickers in nursing education: 
A review of the literature. Nurse Educ Today. 2011; 31(8): e34-
e40. doi: 10.1016/j.nedt.2010.12.007
9. Ibrahim RH. Nursing student’s attitudes towards clickers in 
the classroom. Kufa J Nursing Scie. 2015; 5(1): 1-7. Web site. 
http://www.kuiraq.com/journals/index.php/kjns/article/view/ 
3953. Accessed May 9, 2016 
10. Lantz ME, Stawiski A. Effectiveness of clickers: Effect 
of feedback and the timing of questions on learning. Com-
puter in Human Behaviour. 2014; 31: 280-286. doi: 10.1016/j.
chb.2013.10.009
11. Bojinova ED, Oigara JN. Teaching and learning with clickers: 
are clickers good for students? Interdisciplinary j E-learning and 
learning objectives. 2011; 7: 169-184. Web site. http://www.ijel-
lo.org/Volume7/IJELLOv7p169-184Bojinova772.pdf Accessed 
May 9, 2016
12. Klein K, Kientz M. A model for successful use of student 
response systems. Nursing Education Perspectives. 2013; 35(5): 
334-338.
13. Hancock TM. Use of audience response system for summa-
tive assessment in large classes. Australia J Educational Tech-
nology. 2010; 26(2) 226-237. Web site. http://citeseerx.ist.psu.
edu/viewdoc/download?doi=10.1.1.366.9425&rep=rep1&type
=pdf. Accessed May 9, 2016
14. Sprague EW, Dahl DW. Learning to Click: An Evaluation of 
the Personal Response System Clicker Technology in Introduc-
tory Marketing Courses. Journal of Marketing Education. 2010; 
32: 93-103. doi: 10.1177/0273475309344806
15. FitzPatrick KA, Finn KE, Campisi J. Effect of personal re-
sponse systems on students and academic performance in cours-
es in a health science curriculum. Advances in Physiological Ed-
ucation. 2011; 35(3): 280-289. doi: 10.1152/advan.00036.2011
